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Description, Pages 

1-101 as originally filed 
Claims, Numbers 
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Drawings, Sheets 

1/17-17/17 as originally filed 
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□ the sequence listing (specify): 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : US-A-5 692 292 (ASAI ET AL.) 2 December 1 997 (1 997-12-02) 



1 . The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1 , and shows: 

A component mounting apparatus comprising a feed unit with a feed unit control 
section, a head unit with a head unit control section and a main control section 
which transmits operation programs to the feed unit and the head unit control 
section respectively. 

The subject-matter of claim 1 differs from this known D1 in that the head unit 
control section and the feed unit control section can directly communicate with 
each other. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 



2. The problem to be solved by the present invention may be regarded as how to 
improve the coordination of the different units of a component mounting 
apparatus. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reason: 

The possibility for direct communication between different units improves the 
coordination. This is not disclosed nor suggested in closest prior art document D1 , 
where all communication takes place via the main control section. 



3. Claims 2-18 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 



4. The same reasoning applies to independent claim 19, which discloses the 
corresponding method, and to dependent claims 20-24. 
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AMENDED CLAIMS (clear copy) 

A component mounting apparatus comprising: 
a component feed unit (6) for executing component feed op- 
eration for feeding a plurality of components (1) in order to al- 
low the components (1) to be picked up; 
a head unit (4, 404a, 404b) which has a plurality of compo- 
nent holding members (3, 403) for reteasably holding the 
components (1), for executing component holding and pickup 
operation for holding and picking up the components (1 ) from 
the component feed unit (6) to mount the components (1) 
onto a board (2) by one or the plurality of component holding 
members (3, 403); 

a head unit control section (40, 440, 460) for controlling the 
component holding and pickup operation of the head unit (4, 
404a, 404b); 
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a component feed unit control section (50, 480) for controlling the component 
feed operation of the component feed unit (6); and 

a main control section (30, 330, 430) for transmitting recipes of an operation 
programs for executing the operations in the head unit control section (40, 440, 
460) and the component feed unit control section (50, 480) to the head unit con- 
trol section (40, 440, 460) and the component feed unit control section (50, 480), 
wherein the head unit control section (40, 440, 460) is operable to execute the 
component holding and pickup operation on basis of the transmitted recipe, and 
the component feed unit control section (50, 480) is operable to execute the 
component feed operation based on the transmitted recipe, and 
the head unit control section (40, 440, 460) is operable to transmit a timing sig- 
nal based on the execution of the component holding and pickup operation to 
dN the component fee^ unit control section (50, 480), and the component feed unit 

control section (50, 480) is operable to complete the component feed operation 
on the basis of the transmitted recipe and timing signal. 

2. The component mounting apparatus as defined in claim 1 , wherein 

the head unit control section (40, 440, 460) is provided for the head unit (4, 
404a, 404b), and the component feed unit control section (50, 480) is provided 
for the component feed unit (6). 

3. The component mounting apparatus as defined in claim 1 , wherein 

the component feed unit control section is operable to transmit a timing signal 
based on the executed component feed operation to the head unit control sec- 
tion, and 

the head unit control section is operable to complete the component holding and 
pickup operation on basis of the transmitted timing signal and recipe. 

4. The component mounting apparatus as defined in claim 1, further comprising: 

a head moving unit (8, 408a, 408b) for executing head moving operation for 
moving the head unit (4, 404a, 404b) in a direction roughly parallel to a surface 
of the board (2); and 

a moving unit control section (60, 450, 470) for controlling the head moving op- 
eration of the head moving unit (8, 408a, 408b), 
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wherein the main control section is operable to transmit the recipe for executing 
the head moving operation in the moving unit control section (60, 450, 470) to 
the moving unit control section (60, 450, 470), and 

the moving unit control section (60, 450, 470) is operable to execute the head 
moving operation on basis of the transmitted recipe. 

The component mounting apparatus as defined in claim^sf wherein the moving 
unit control section (60, 450, 470) is provided for the head moving unit. 

The component mounting apparatus as defined in claim ^wherein 
the head unit control section (40, 440, 460) is operable to transmit a timing sig- 
nal based on the execution of the operation to the moving unit control section 
(50, 450, 470), and 

the moving unit control section (60, 450, 470) is operable to complete the head 
moving operation on basis of the transmitted recipe and timing signal. 



The component mounting apparatus as defined in claim//, wherein 
the moving unit control section (60, 450, 470) is operable to transmit a timing 
signal based on the executed head moving operation to the head unit control 
section (40, 440, 460), and 

the head unit control section (40, 440, 460) is operable to complete the compo- 
nent holding and pickup operation on basis of the transmitted timing signal and 
recipe. 

The component mounting apparatus as defined in claimX wherein 
the head unit (4, 404a, 404b) is operable to execute component mounting op- 
eration for mounting the component or components (1) held by the one or the 
plurality of component holding members by releasing the holding on the board 

(2), 

the main control section (30, 330, 430) is operable to transmit the recipe for 
executing the component mounting operation to the head unit control section 
(40, 440, 460) and is operable to transmit the recipe for executing the head mov- 
ing operation for the component mounting operation to the moving unit control 
section (60, 450, 470), 

the head unit control section (40, 440, 460) is operable to execute the compo- 
nent mounting operation on basis of the transmitted recipe, and the moving unit 
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control section (60, 450, 470) is operable to execute the head moving operation 
for the component mounting operation on basis of the transmitted recipe. 



the head unit control section (40, 440, 460) is operable to execute the compo- 
nent mounting operation on basis of the transmitted recipe and is operable to 
transmit a timing signal based on the execution of the operation to the moving 
unit control section (60, 450, 470), and 

the moving unit control section (60, 450, 470) is operable to complete the head 
moving operation for the component mounting operation on basis of the trans- 
mitted recipe and timing signal. 

10. The component mounting apparatus as defined in claim 1, wherein 

the recipe for executing for the component holding and pickup operation com- 
prises: 

an operation program for executing component holding preparation operation for 
moving down the one or the plurality of component holding members for holding 
the component or components (1) in the head unit (4, 404a, 404b) to a compo- 
nent holding standby height position (H1) along a direction roughly perpendicu- 
lar to a surface of the board; and 

an operation program for executing component holding main operation for fur- 
ther moving down the one or the plurality of component holding members from 
the component holding standby height position and holding the component or 
components (1) allowing to be picked up in the component feed unit (6) by the 
one or the plurality of component holding members, and 

the head unit control section (40, 440, 460) is operable to make the component 
feed unit control section (50, 480) recognize completion of the component hold- 
ing preparation operation on basis of the recipe by transmitting the timing signal. 



the component feed unit (6) comprises a plurality of component pickup positions 
(7a) in which the components (1) are arranged allowing to be picked up by the 
component holding member, 

the recipe for executing the component feed operation comprises: 



/8 



9. The component mounting apparatus as defined in claimX wherein 



/\0 



1 1 . The component mounting apparatus as defined in claim/ii , wherein 
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an operation program for executing component feed preparation operation for 
transporting the components (1) in the component feed unit (6) so that the com- 
ponents (1 ) are positioned in the component pickup positions (7a); and 
an operation program for executing component feed main operation for putting 
the transported components (1) into a state in which the components (1) can be 
picked up by the component holding member, and 

the component feed unit control section (50, 480) is operable to execute the 
component feed preparation operation on basis of the recipe, to complete the 
component feed main operation on basis of the recipe and the timing signal from 
the head unit control section (40, 440, 460) and to make the head unit control 
section (40, 440, 460) recognize completion of the component feed main opera- 
tion by transmitting the timing signal to the head unit control section (40, 440, 
460). 



A 



12. The component mounting apparatus as defined in claim 1 or^f wherein the 
head unit control section (40, 440, 460) is operable to transmit a plurality of tim- 
ing signals formed on basis of elevation positions of each of the component 
holding members along a direction roughly perpendicular to the surface of the 
board. 

/ \ 13. The component mounting apparatus as defined in daim^sf wherein 

the main control section (30, 330, 430) comprises: 
a recipe forming section (33, 333) for forming each of the recipes; and 
a recipe transmission section (32, 332) for transmitting each of the formed reci- 
pes. 

14. The component mounting apparatus as defined in claim^fwherein 

the head unit control section (40, 440, 460), the component feed unit control 
section (50, 480) or the moving unit control section (60, 450, 470) is operable to 
transmit error information generated when the operations are executed on the 
basis of the respective recipes to the main control section (30, 330, 430), 
in the main control section (30, 330, 430), 

the recipe forming section is operable to correct the recipe relevant to the error 
information out of the already transmitted recipes on basis of the transmitted er- 
ror information, and 
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the recipe transmission section is operable to transmit the corrected recipe while 
in order to allow the already transmitted recipe to be replaced by the corrected 
recipe. 

15. The component mounting apparatus as defined in claim 1, wherein 

the component feed unit (6) comprises a plurality of component pickup positions 
(7a) that are arranged in a line with a constant pitch (P2) and arranges the com- 
ponents (1 ) allowing to be picked up by the component holding members, 
the component holding members are arranged with a constant pitch (P1) of an 
integral multiple of the constant pitch in the head unit along the direction in 
which the component pickup positions are arranged, and 

the recipe for the component feed operation transmitted from the main control 
section (30, 330, 430) to the component feed unit control section (50, 480) com- 
prises at least positional information of the one or the plurality of component 
pickup positions (7a) where the component feed operation is executed. 

/ \*5 16. The component mounting apparatus as defined in claim^M^ wherein 

the recipe for the component holding and pickup operation transmitted from the 
main control section (30, 330, 430) to the head unit control section (40, 440, 
460) comprises at least information capable of recognizing the one or the plural- 
ity of component holding members in which the component holding and pickup 
operation is executed and positional information of the one or the plurality of 
component pickup positions (7a) where the component feed operation is exe- 
cuted. 

^/ ~\ 17. The component mounting apparatus as defined in claim^sf wherein 

the recipe for the head moving operation transmitted from the main control sec- 
tion (30, 330, 430) to the moving unit control section (60, 450, 470) comprises at 
least positional information of a movement position of the one or the plurality of 
component holding members in a direction roughly along the surface of the 
board where the component holding and pickup operation is executed or the 
component mounting operation is executed. 



/ 

i 
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18. The component mounting apparatus as defined in claim 1*8, wherein 

the recipe for the component mounting operation transmitted from the main con- 
trol section (30, 330, 430) to the head unit control section (40, 440, 460) com- 
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prises at least information capable of recognizing the one or the plurality of 
component holding members by which the component holding and pickup op- 
eration Is executed or the component mounting operation is executed. 

19. A component mounting method for executing component feed operation for 
feeding a plurality of components (1) in a component feed unit (6) in order to al- 
low the components to be picked up and executing component holding and 
pickup operation for picking up the components from the component feed unit to 
mount the components onto a board (2) in a head unit (4, 404a, 404b) that has a 
plurality of component holding members (3, 403) that releasably hold the com- 
ponents (1) by the one or the plurality of component holding members, the 
method comprising: 

receiving a recipe for the component holding and pickup operation of an opera- 
tion program for executing the component holding and pickup operation in the 
head unit (4, 404a, 404b), executing the component holding and pickup opera- 
tion on basis of the received recipe and transmitting a timing signal based on the 
execution of the operation to the component feed unit (6); and 
receiving a recipe for the component feed operation of an operation program for 
executing the component feed operation in the component feed unit (6) and 
completing the component feed operation on basis of the received recipe and 
the timing signal transmitted from the head unit (4, 404a, 404b). 

20. The component mounting method as defined in clairp^£ wherein 

each of the recipe for the component holding and pickup operation and the rec- 
ipe for the component feed operation is formed on a component mounting appa- 
ratus main body side provided with the head unit (4, 404a, 404b) and the com- 
ponent feed unit (6), and 

each of the formed recipes is transmitted from the component mounting appara- 
tus main body side to the head unit (4, 404a, 404b) and the component feed unit 
(6). 

21 . The component mounting method as defined in claim^f wherein 

the timing signal on basis of the execution of the component feed operation 
based on the recipe is transmitted to the head unit (4, 404a, 404b) during the 
execution in the component feed unit (6), and 
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the component holding and pickup operation is executed in the head unit (4, 
404a, 404b) also on basis of the timing signal transmitted from the component 
feed unit (6). 



22. The component mounting method as defined in claim ^ further comprising: 



executing head moving operation for moving the head unit (4. 404a, 404b) to a 
place above the board in a head moving unit (8, 408a, 408b) that moves the 
head unit (4, 404a, 404b) in a direction roughly parallel to a surface of the board 
(2); and 

executing component mounting operation for mounting the component or com- 
ponents (1) held by the one or the plurality of component holding members onto 
the board (2), 

whereby a recipe for the component mounting operation for executing the com- 
ponent mounting operation is received in the head unit (4, 404a,. 404b), the 
component mounting operation is executed on the basis of the received recipe 
and a timing signal based on the execution is transmitted to the head moving 
unit (8, 408a, 408b); and 

head moving unit (8, 408a, 408b), and the head moving operation is completed 
on basis a recipe for the head moving operation for executing the head moving 
operation is received in the of the received recipe and the timing signal transmit- 
ted from the head unit (4, 404a, 404b). 

23. The component mounting method as defined in claim ^ wherein 

each of the recipe for the component mounting operation and the recipe for the 
head moving operation is formed on the component mounting apparatus main 
body side, and 

each of the formed recipes is transmitted from the component mounting appara- 
tus main body side to the head unit (4, 404a, 404b) and the head moving unit (8, 
408a, 408b). 



the timing signal on basis of the execution of the head moving operation based 
on the recipe is transmitted to the head unit (4, 404a, 404b) during the execution 
in the head moving unit (8, 408a, 408b) f and 




24. The component mounting method as defined in claim 




wherein 
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the component mounting operation is executed in the head unit (4, 404a, 404b) 
also on the basis of the timing signal transmitted from the head moving unit (4, 
404a, 404b). 
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